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Op«cal Arrange™... tor «.« Spectral FaD.tag Out of a Light Beam 

$i„ve„Uo„ conce™. an optica, a™,g«nent for special f»tag out of a 
H.™ orefcrably in .he detection beam path of a confocal microscope, espectaUy for the 
r.«of.hcfanne.o.hean,ontofi...sper.ionp,anea^afor.^^^^^^^^ 
lesplitup spectra, r.g=.,whe„b,theincoming,ighthea. is focuscaonap-e. 

Til n" if--- Xrii^g"™*'- 

op.ca,^i^;;;:^^^^ii^^ 

a fa.,y , ng time, and specif,ca„y co^tection ^.h the shnuhaneous detecnon of seve., 
- sprj,ra„gesofa,ightbe^,whichisdone«ithaso-ca„edn,u,ti-handdetec.or. Antu,. 
i :TJo, of this type n, a. es ..r a con, pie. <.Uca, arrangentent that prior to dn. w,th 
ft additional optics, has enabled multiple focusing. 



S ,f in the detection beam path of a confocal mic^scope one wants firs, to fan out the 

° beam specially and .hen spUt it out of its dispersion plane into 

R a high dynamic response for *e separation of the excitation h^t ,s desnc^. However, 

S opposiHon to snch a high dy»m,c, whcby in particular secon^ maxima 
0 diffraction fimcion in .he spectrally separated deletion range cause problems. 

^ The object of the invention is therefore » confix and ftn.her develop an optical 

,3 arrangemen. of dre ^ in question »h dra. a splitting of the fanned o„. beam w,.h a 
suppression of interfering diflraetion pordons in the spect«l range is possible. 

..e optical arrangement of the T.IZ^'"^^::::^^!^ 
aforementioned purpose by means of^*^f&-«i^l»««3ta-— d«,^^ 

0^ 



\ 



a Hy^onal pas.geway tor ^ 

light beam. 

According .o .he inv-ion, of aU ha. ^ reco^- ^ 
p^o,etlpol.= for.hea.f^ho„pa.e™*.occ^ror*cvarioasco,o.,„.heroc. 

! or in L dispersion p,a„e. While specify a pinhole »i* a round passageway Ms 
a!l. slondary — d,»ac«o„ vaiucs - -ed dynan^c response hecanse of ihe 
7ZL e« ocenrrrng here, hy using a pinhole wid, a poiygona, passageway a 
l^Iy drffer^t dif^on pa«em resuhs. nanrely a d.B^«o„ pa«em whose secondary 
lUdiftacdon vaiucs are.arranged ^ i^es ^a. cross each orhcr. In any ease 
"ssihie, in h^, of such an arrangenren.. .o deiec. «.e pHnrary di«ac„o„ n»,n.a and ,o 
suppress the problemalic secondary difliaction phenomena. 

WiO, reg^ .0 a concrete configuration of .he pinhole or of fte passageway fonned 
to i,isothtr.herhenef«if*is-polygonal-passagewayisconfl^sy,n.nemcally. h, 

r« *e passageway could he of «iangular or four-cornered con6^a.ion, where y ,n 
I: lex. 0 a foLomered confrguration dre sy^ehical - and .h«fore r.»gu ar - 
oL:espec,.lyadvan»geous..ron,.historesul.spec,f-yaco.p^^^^^^^^ 
difiracion pattern of fte pinhole for various spe«ral ranges or colors, namely a speclral 
l llhy .c axes of .he cross mee. in d,e secondary diff^Con maxim. Secondary 
d,f»ac.ionmaximalyinginhe»eenarelessprohlematicind,edcechonorsph«mg. 

screens .ha. are preferabl^^ahle could also he arranged in dre beam pa.h in fton. 
-^l cf or behind .he pinhoy^^e scre^ are used u, suppress diftacHon max.ma or 
diffraction phenomena^higher order. 

,n pnnciple simul«eous de.ec.ion of several spectral ranges of a li^. be^ is 
possible widtou. additional measures if «,e hgh. beam is f,rs. spcctially fanned ou. and 
splitting of the faruted out beam ou. of dte dispersion plane is p»formed. The sphnnrg of ^ 
led out beam out of the dispersion plane is accomplished by means of a spectal optical 
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3„.Sen.en., w..*y .he pa«M up in. spec., ranges o, * J- 

. JeWes are detected, and indeed a« de.ec.ed .imu..aneo»,.y. ^e .mportan, ,h>ng here ,s 
in fannU-s ou, of *e ligh. bean> precedes d,e ac„a, spHning in,o spec., ranges so .ha. 
Z JZI of .Ke dispersion p,.e can occ. on U,e fanned on. ^. . an, case a 
5 muttiple focusing wift additional opUcs is no. necessary here. 

,„ principle ™o optically arrangements are provided here, namely once for «,e 
specnal fal,ng ou. ofthe ligh.hean, and an„*er .ime for spl,«ing and « — 
1 pinhole on which .he incoming li^-bean, is focused U s,«ra.ed upslre^ o h 
IJemen. for special fanning ou. of .he U^. heanr, wherehy .e p^ole can he s,^,^ 
.irec ly do— of a laser scaler. What is import^t here, .n an, c^^.s the 
:3.ton that the form of the passageway in the pinhole creates a spectflc d.«act,on 

0 pattern of ttte fanned ou. ligh. beam in U.e dispersion plane. 

1 rromtheptnW.^ebe^i.^sjpe^^-'^"**^''--^"-'^^ 
P viable screen to focusing ogjil^ersion means, disperston means can b^ 
5 1 drignedasaprismfoaZuy=in.ple— focusing opttcs, whtch can tn tun. 

"iHse aplLnt, are ananged both in .nt of and behh,d the d.spers,on means 

K\ or prispir 

t The beam running divergent from the path ftom the pinhole to ,he prism is focused 

S OuougK the focusing opfcs into the gap/detector arr^gement situated downstream at whtch 

point the splitting into spectt^il ranges occurs. 

Regarding the gap/detector arrangement, it is advantageous if special color selechon 
" gapsar"lte^Jinthefocusingplaneordispe..onplaneofthefannedou.heam,sa. 

Z, selon gaps being in » arranged and ali.^ such .ha. dif^Con can he screened 

out at the detection gap. 
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Fig. 1 



Fig. 2 



exp,anaUo„of*epreterrede„,Mme„.of»,etave„So„. Thedawnpshow: 

in a sohmaUc re^<io^ a «litional optica, arrangemen. wi* a p«o,e 

having a round passageway, 

i„ a sch^atic repres^Mic, a„ ot an opdca. a-rangemen. 

according to *c invctio,, *reby to pinhole has a square 

passageway and 

a schematic r^r^entaUon, .he endrc op.ica. arrangemen. comprising fl,e 
famnng out of .igh. beam, .he splitting of fanned ou. beam and 

the detection. 

Figures , *.ough 3 show an opHca. arrangemen. (or *e specra, fanning ou. of a 
„^,J.d,cl,*.bcam.herehcingin.hede.ecrionbeampa*ofacontoca.nucrosco = 

I!l L 2 .on, ou. of i. dispersion plane 3. A dcecttou of Ure sph. special rang 
trllphshed by means of suLable de.ec.rs 5. The overall com,ecUon can be .nferred 
i Whereb delecrion gaps . are provided drere for seleCion ^-^^"^ 
TTheLple represen^tton used here serves » clarify dre operaiion. Addiuonal de.ls are 

left out in order to give an overview. 

op.ical arrangemen. shown in Fig. 1 is an arrangemen. of d,e — ^e, 
i e an arrangemen. l^own in dre ar.. in whrch .he incoming Ugh. beam 1 ,s focused o a 
LlTw haronndpassageways. Pr«md,ercou.*ebeam™,s.hrou^focus,ngop„cs 



Fig. 3 
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9 and a dispersion means configured as a prism 10 and through additional focusing opt.cs 1 1 
into a gap/detector arrangement 12 indicated only in Fig. 3, whereby due to a pinhole 7 wUh 
a round passageway 8 in the dispersion plane 3 a completely specialized diffraction pattern 
13 for different colors is produced. Am^ularly depicted secondary dif&action maxima hmU 
the dynamic response of the known system. 

Fig 2 shows an optical arrangement according to the invention in which the pinhole 7 
has a polygonal passageway 8, specifically a four-cornered or rectangular passageway. This 
pir^ole 7 or the passageway 8 realized there, in contrast to the traditional optical 
arrangement, creates a completely different diffraction pattern 13 in the dispersion plane 3, 
specifically because of the dif&action maxima 16 arranged in two lines 14 and 15. 

Fig 2 shows in merely symbolic fashion that the detection gaps 6 are arranged and 
aligned such that the dif&action phenomena at the detection gap 6 can be screened, smce at 
most negUgible secondary maximum dif&action values he along the detection Ime 17. 

However, what is important is that the configuration of the pinhole, or its passageway 
8 is responsible for the dif&action pattern 13, whereby with a polygonal passageway 8, the 
pinhole 7 yields a dif&action pattern 13 that enables a screening of the secondary maxima of 
the dif&action phenomena by means of suitable detection gaps 6, thus specifically with the 
use of a rectangular opening 8 of the pinhole 7 by means of spectral splitting diagonal to the 
diffraction cross. 
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Reference number list 



1 


light beam 


2 


fanned out beam 


3 


dispersion plane 


4 


spectral range 


5 


detector 


6 


detection gap 


7 


pinhole 


8 


passageway 


9 


focusing optics 


10 


prism 


11 


focusing optics 


12 


gap/detector arrangement 


13 


diffraction pattern 


14 


line 


15 


line 


16 


diffraction maxima 


17 


detection line 
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